A light and electron microscopical study of enkephalin-immunoreactive structures in the rat neostriatum after removal of the nigrostriatal dopaminergic pathway.
The pattern of enkephalin immunoreactivity was examined in the adult rat neostriatum, at various times after unilateral removal of the nigrostriatal dopamine input by 6-hydroxydopamine injection into the medial forebrain bundle. Animals were examined 12 days, 26 days or 13 months after the lesion. Enkephalin-immunoreactive synaptic boutons (n = 1018) in the control and the dopamine-depleted neostriatum were analysed in the electron microscope. The area of enkephalin-immunoreactive synaptic bouton profiles was significantly larger in the dopamine-depleted neostriatum and this increase was maximal in rats in which the lesion had been made 26 days or 13 months previously (50% increase). The synaptic specializations of these enkephalin-immunoreactive boutons were significantly longer in the neostriatum from the injected side. Dendritic shafts were the principal postsynaptic target of these boutons (67%) but dendritic spines (18%), perikarya (6.5%) and unidentifiable small dendrites or spines (8.5%) were also contacted. The proportions of enkephalin-immunoreactive boutons on the different postsynaptic targets were not altered by the 6-hydroxydopamine lesion. The increase in enkephalin immunoreactivity observed in the dopamine-depleted neostriatum in previous studies may be explained by the increase in the size of enkephalin-immunoreactive synaptic boutons found in the present ultrastructural investigation. The observations do not rule out the possibility that there is also an increase in the number of immunoreactive synaptic boutons, due to, for example, sprouting of the existing enkephalin-containing fibres.